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A systematic study of 2-quasiparticle bands of the proton-rich odd-odd nuclei in the mass A ∼
70 − 80 region is performed using the projected shell model approach. The study includes Br-,
Rb-, and Y-isotopes with N = Z+2, and Z+4. We describe the energy spectra and electromagnetic
transition strengths in terms of the configuration mixing of the angular-momentum projected multi-
quasiparticle states. Signature splitting and signature inversion in the rotational bands are discussed
and are shown to be well described. A preliminary study of the odd-odd N = Z nucleus, 74Rb using
the concept of spontaneous symmetry breaking is also presented.
I. INTRODUCTION
Deformed odd-odd nuclei provide valuable information on the interplay between the collective and the single-neutron
and -proton degrees of freedom in atomic nuclei. In general, odd-odd nuclei are difficult to study both experimentally
and theoretically due to the complexity of their low-lying spectra. In comparison to even-even nuclei where the
pairing correlations favor a particular configuration, in odd-odd nuclei many configurations are equally probable, and
therefore, contribute to the complexity of the spectra. A detailed experimental analysis for the odd-odd nuclei with
mass A ∼ 70− 80 has become possible only in the last few years with the availability of large arrays of high resolution
HPGe detectors. Some extensive measurements of the proton-rich odd-odd nuclei [1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12]
have been carried out for the Br-, Rb- and Y-isotopes in laboratories around the world. The excited states of some
of these nuclei have been populated upto high-spins, e.g. I ≈ 20h¯, by heavy-ion fusion reactions. In each of these
nuclei several bands have been established. The low-lying levels of these bands show very irregular behavior, whereas
at moderate rotational-frequency, i.e. h¯ω ≈ 0.5 MeV, regular rotational bands start developing. The stretched E2
transition strengths deduced from measured lifetimes of excited states indicate higher degree collectivity for the high-
spin states. Furthermore, a considerable amount of odd-even staggering (signature splitting) in transition energies is
observed in these bands. In some of them, the staggering phase shows an inversion at spin I ≈ 10.
The study of these proton-rich nuclei is not only interesting from the nuclear structure point of view, but also
has important implications in nuclear astrophysics [13]. Since heavier elements are made in stellar evolution and
explosions, nuclear physics, and in particular nuclear structure far from stability, enters into the stellar modeling in a
crucial way. It is believed that these proton-rich nuclei near the N = Z line are synthesised in the rapid-proton capture
process (the rp-process) under appropriate astrophysical conditions. The X-ray burst is suggested as a possible site.
Recently, the proton-rich odd-odd nuclei with A ∼ 70 − 80 have been studied more rigorously partially due to this
astrophysical interest. Understanding the structure of the low-lying states in these nuclei is also important for the
study of Fermi superallowed β+ decays [14].
On the theoretical front, very little effort has been put in the study of doubly odd nuclei as compared to even-even
nuclei in this mass region. In an early work, the rotational band structure of doubly odd nuclei in this mass region
has been investigated in 76Br [15] on the basis of 2-quasiparticle rotor model. More recently, the signature inversion
phenomenon in these nuclei have been studied in detail via the axially symmetric rotor plus quasiparticle model [16].
The microscopic calculations based on the Excited-VAMPIR approach [17, 18] were performed for some odd-odd
nuclei. The large-scale spherical shell model [19] which is quite successful for describing the pf -shell nuclei, can not be
applied for these well-deformed mass-80 nuclei since it is important to include the g−shell. The configuration space
required for such a study is quite enormous and can not be handled by the present state-of-the-art computational
facilties.
In recent years, the projected shell model (PSM) [20] has become quite successful in explaining a broad range
of properties of deformed nuclei in various regions of the nuclear periodic-table. The most striking aspect of this
quantum mechanical model is its ability to describe the finer details of the high-spin spectroscopy data with simple
physical interpretations. The studies of odd-odd rare-earth nuclei [21] have shown this capability. Very recently, the
PSM has been systematically applied to the even-even Kr-, Sr-, and Zr-isotopes of the proton-rich region[22], where
it has been found that the PSM results are able to explain most of the experimental observations. The purpose of
2the present work is to carry out a similar study for the proton-rich, odd-odd Br-, Rb- and Y-isotopes with N = Z+2
and Z+4, and with an example of N = Z nucleus. The physical quantities to be described are energy spectrum and
electromagnetic transition probability. A quantitative comparison of calculated and measured transition strengths
can provide a stringent test of the model. We would like to mention here that the present study is the first major
application of the projected shell model approach to the medium mass odd-odd nuclei. It is also for the first time that
calculations for the electromagnetic transition strengths in odd-odd nuclei are performed within the PSM framework.
The manuscript is organized as follows: In the next section, we shall give a brief outline of the model for complete-
ness. This section also gives expressions for various physical quantities to be discussed in this paper. The results of
calculations and comparisons with the experimental data are presented in Section 3. Finally, a summary is given in
Section 4.
II. THE PROJECTED SHELL MODEL
In the projected shell model approach the basis in which the shell model Hamiltonian is diagonalised, is chosen in
the quasi-particle (qp) space. For odd-odd nuclei, the ground-band is a two quasi-particle configuration and in order
to describe the structure of a well-deformed odd-odd nuclei, it is necessary to consider atleast two qp configurations
in the basis. As a matter of fact, due to the Pauli blocking of levels, quite upto high-spins these two qp configurations
are sufficient to describe the physics. Thus, for low-lying bands of odd-odd nuclei, the quasiparticle configuration
space consists of a set of 2-qp states
{|φκ〉 = aν
†api
†|0〉}. (1)
The qp-vacuum |0〉 is determined by diagonalization of a deformed Nilsson Hamiltonian and a subsequent BCS
calculations. This defines the Nilsson + BCS qp-basis. Here, the quantum numbers for neutron (ν) and proton (π)
run over the Nilsson single-particle states near the respective Fermi levels. The configuration space is obviously large
in this case compared to the nearby odd-mass nuclei, and usually several configurations contribute to the shell model
wave function of a state with nearly equal weightage. This makes the numerical results very sensitive to the shell
filling and the theoretical predictions for doubly-odd nuclei become far more challenging.
The states |φκ〉 obtained from the deformed Nilsson calculations do not conserve rotational symmetry. To restore
this symmetry, angular-momentum projection technique is applied. The effect of rotation is totally described by
the angular-momentum projection operator and the whole dependence of wave functions on spin is contained in the
eigenvectors, since the Nilsson quasi-particle basis is not spin-dependent. From each intrinsic state in (1) a band
can be generated by projection. The interaction between different bands with a given spin is taken into account by
diagonalising the shell model Hamiltonian in the projected basis.
The Hamiltonian used in the present work is
Hˆ = Hˆ0 −
1
2
χ
∑
µ
Qˆ†µQˆµ −GM Pˆ
†Pˆ −GQ
∑
µ
Pˆ †µPˆµ, (2)
where Hˆ0 is the spherical single-particle shell model Hamiltonian. The second, third and fourth terms represent
quadrupole-quadrupole, monopole-pairing, and quadrupole-pairing interactions, respectively. The strength of the
quadrupole-quadrupole force χ is determined in such a way that the employed quadrupole deformation ǫ2 (see Table
I) is same as obtained by the HFB procedure. The monopole-pairing force constants GM used in the calculations are
GνM = [20.25− 16.20
N − Z
A
]A−1, GpiM = 20.25A
−1. (3)
Finally, the quadrupole pairing strength GQ is assumed to be proportional to the monopole strength, GQ = 0.16GM .
All these interaction strengths are the same as those in our previous calculations for the even-even nuclei of the same
mass region [22, 23]. Thus, we have a consistent description for doubly-even and doubly-odd nuclear systems.
Once the projected basis is prepared, we diagonalize the Hamiltonian in the shell model space spanned by Pˆ IMK |φκ〉.
So, the ansatz for the wave function is given by
|σ, IM〉 =
∑
K,κ
fσκ Pˆ
I
MK |φκ〉. (4)
Here, the index σ labels the states with same angular momentum and κ the basis states. Pˆ IMK is angular momentum
projection operator and fσκ are the weights of the basis state κ. This leads to the eigenvalue equation∑
κ′
(Hκκ′ − EσNκκ′)f
σ
κ′ = 0, (5)
3and the normalization is chosen such that ∑
κκ′
fσκNκκ′f
σ′
κ′ = δσσ′ . (6)
The angular-momentum-projected wave functions are laboratory wave functions and can thus be directly used to
compute the observables. The reduced electric quadrupole transition probability B(E2) from an initial state (σi, Ii)
to a final state (σf , If ) is given by [24]
B(E2, Ii → If ) =
e2
2Ii + 1
|〈σf , If ||Qˆ2||σi, Ii〉|
2. (7)
In the calculations, we have used the effective charges of 1.6e for protons and 0.6e for neutrons. The reduced magnetic
dipole transition probability B(M1) is computed by
B(M1, Ii → If ) =
µ2N
2Ii + 1
|〈σf , If ||Mˆ1||σi, Ii〉|
2, (8)
where the magnetic dipole operator is defined as
Mˆτ1 = g
τ
l jˆ
τ + (gτs − g
τ
l )sˆ
τ . (9)
Here, τ is either ν or π, and gl and gs are the orbital and the spin gyromagnetic factors, respectively. In the calculations
we use for the gl the free values and for gs the free values damped by a 0.85 factor
gpil = 1, g
ν
l = 0, g
pi
s = 5.586× 0.85, g
ν
s = −3.826× 0.85. (10)
Since the configuration space is large enough we do not use any core contribution. More concretely, the reduced
matrix element Oˆ (Oˆ is either Qˆ or Mˆ) is expressed by
〈σf , If ||OˆL||σi, Ii〉 =
∑
κi,κf
fσiIiκif
σf
Ifκf
∑
Mi,Mf ,M
(−)If−Mf
(
If L Ii
−Mf M Mi
)
〈φκf |Pˆ
If
KκfMf
OˆLM Pˆ
Ii
KκiMi
|φκi〉 (11)
III. RESULTS AND DISCUSSIONS
For N = Z+2, Z+4 isotopes of odd-odd Br, Rb, and Y, the πg9/2 ⊗ νg9/2, 2-qp configuration has been firmly
established for the yrast region. This configuration has been observed up to or above 10 MeV excitation energy
in these nuclei. Therefore, we first discuss the calculations for these nuclei in the following three subsections. The
discussion includes the band diagrams, transition energies and electromagnetic transition strengths (the B(M1) and
B(E2) values) of each of the above mentioned isotopes.
The odd-odd N = Z nuclei of this mass region appear to have a different structure as compared to the neighbouring
nuclei. Experimentally, the odd-odd N = Z nuclei are far more difficult to study since they lie further away from the
stability valley, approaching the proton drip-line. For the few measured cases [1, 2, 6], both the low-spin and high-spin
states exhibit distinct properties. The structure with the presence of the isospin, T = 1 and T = 0 bands can be
further complicated by the prolate-oblate shape co-existence at low spin for many nuclei. Therefore, we preferred to
choose the experimentally known N = Z nucleus 74Rb [6] which has large prolate deformation even in ground state.
Separate description of T = 1 and T = 0 bands was given to show the applicability of the simple model based on
schematic Hamiltonian to this extreme case. However, the present version of PSM does not treat explicitly the isospin
degree of freedom to calculate the interaction between T= 1 and T = 0 bands, giving a constraint for the actual
descriptin of the structure.
The PSM calculations proceed in two steps. First, an optimum set of deformed basis is constructed from the
standard Nilsson model. The Nilsson parameters are taken from Ref. [25] and the calculations are performed by
considering three major shells (N = 2, 3 and 4) for both neutrons and protons. This basis is large enough so that all
nucleons in the f-p-g shells are active. The basis deformation ǫ2 used for each nucleus is given in Table I. These values
are taken either according to experimental information, if available, or from theoretical calculations. We emphasize
that unlike the cranking mean field approaches, the deformation parameters used as an input to the PSM calculations
need not correspond exactly to the true nuclear deformation. This is because of the shell-model nature of the PSM:
4The deformed single-particle states serve solely as a way to truncate shell-model basis. All observable properties in
the PSM calculations are determined by the many-body wave-functions obtained by diagonalising the shell model
Hamiltonian. In principle, the larger the deviation of the initial deformation from the true one, the bigger will be
the configuration space for an actual description of the nuclei. In the present calculations, the space is truncated by
the inclusion of the states within an energy window of 3.5 MeV around the Fermi surface. This determines the size
of the basis space, |φκ〉 in Eq. (1), of the order of 30. In the second step, these basis states are projected to good
angular momentum states, and the projected basis is then used to diagonalize the shell model Hamiltonian. The
diagonalization gives rise to the energy spectra, and the transition strengths are subsequently calculated using the
resulting wave functions.
A. Band diagram
For the deformation values given in Table I, the [440] 12 , [431]
3
2 , [422]
5
2 orbitals for protons and neutrons lie near
the Fermi surfaces in the nuclei under consideration. To describe the low-lying structure of these nuclei, the 2-qp
states based on these orbitals (with K = Kν ±Kpi) should be taken into account. A representative band diagram for
74Br, containing some unperturbed rotational bands, is shown in Fig. 1 to see the underlying structure. Note that
only the important configurations are displayed in the band diagram, although many more others are included in the
calculations.
Out of the all unperturbed bands taken in the diagonalization, only few of them show energy staggering between
odd- and even-spin states (the so-called signature splitting). As can be seen in Fig. 1, these bands have the zigzag
behavior as a function of spin. This occurs for the bands with configurations involving low-K orbitals. It was noticed
in Ref. [21] that unlike in the particle rotor model, the configurations based on orbitals with K 6= 12 also contribute
to the energy staggering. The unperturbed bands which show staggering influence the yrast states through the band
mixing, and thus cause the signature dependence in the yrast band (shown as filled circles in Fig. 1). It is seen from
Fig. 1 that the lowest K = 4 band has only small staggering. The clear signature splitting at around spin I = 10
come mainly from the mixing of the 2-qp band based on (ν[431] 32 ⊗π[431]
3
2 ). Two more pairs of bands with K = 1, 2
based on (ν[431] 32 ⊗π[440]
1
2 ) and K = 1, 0 based on (ν[440]
1
2 ⊗π[440]
1
2 ) have much stronger signature splitting. They
dive down to the yrast region at higher spins, and therefore bring strong energy staggering to the yrast band. It is
thus the configuration mixing that produces nicely the observed signature splitting as one will see in Fig. 2 below.
Interestingly, the current PSM calculations indicate that the phase of the energy staggering may change at certain
spins. In Fig. 1, two of the above mentioned bands with K = 0 based on (ν[440] 12 ⊗ π[440]
1
2 ) and K = 1 based
on (ν[431] 32 ⊗ π[440]
1
2 ) show an inversion in the staggering phase (the so-called signature inversion). The inversion
appears at I = 6 for the former, and I = 10 for the latter. Note that this is a signature inversion occurring within
one unperturbed band, without involving any dynamic mixture with other bands. Hara and Sun called this kind of
inversion a self-inversion, to distinguish this from an inversion involving two bands with mutually opposite staggering
phases [21]. The phenomenon of self-inversion predicted in Ref. [21] has not been confirmed experimentally. Here,
the band with self-inversion (emphasized by a solid bold curve at I = 8 − 11 in Fig. 1) lies at very low excitations
and the inversion appears at spin I ≈ 10. This is a promising candidate that may explain the observed signature
inversion in the rotational band in 74Br [4] and other nuclei in this mass region.
B. Transition energies
After diagonalization at each spin, the lowest energies give the energies of the yrast states. The energy differences
between adjacent spin states are compared with the measured transition energies in Fig. 2 for 72,74Br, 76,78Rb and
80,82Y. The characteristic feature of the six nuclei is the exhibition of a clear energy staggering between the odd- and
even-spin states, as seen in the E(I) − E(I − 1) plot in Fig. 2. It is called signature splitting because the odd- and
even-spin states can be classified as two groups specified by the signature quantum number. In addition, an inversion
in the staggering phase is observed in most of the nuclei. Signature inversion in the mass-80 region was discussed in
Ref. [16].
As can be seen from Fig. 2, for all of the nuclei the agreement between the calculation and experiment is quite
satisfactory above I ≈ 10h¯. The energy splitting at higher spins is well reproduced in all the cases, indicating that
the important influence on the yrast band from the low-K components of the g9/2 valance neutrons and protons are
correctly accounted for by the configuration mixing.
However, the calculation does not reproduce the signature inversion observed at low spins in 74Br, 76,78Rb and
80,82Y. This is rather unfortunate because the mechanism that may cause the inversion is clearly present in the model.
5In this medium mass region with N ∼ Z, rotational bands with mutually opposite signature dependence can not co-
exist near the yrast region, and therefore, the only possibility to explain the observed signature inversion is through
the self-inversion. In Ref. [21], the favorite condition for this to happen was given to nuclei where bands based on
configurations with K = 0 (νK = 12 ⊗ πK =
1
2 ) and K = 1 (νK =
3
2 ⊗ πK =
1
2 ) lie low in energy.
74Br fulfils these
conditions. The failure that our final results do not reproduce the signature inversion may indicate that the band
mixing is not strong enough to bring the desired feature of self-inversion into the yrast band. One may generally
argue that there should be an interaction that particularly pushes the unperturbed band with self-inversion further
down to affect the yrast states more strongly. Obviously, this force is absent in the schematic Hamiltonian employed
in the current model.
C. Electromagnetic transition strengths
The experimental data from lifetime measurements performed for 74Br, 78Rb and 82Y [4, 5, 8, 9, 12] have separately
provided the B(M1) and B(E2) values. For 72Br and 76Rb, no lifetime measurements have been performed: the ratio
B(M1)/B(E2) could be obtained from the measured intensity of transitions. In the present section, these data are
compared with our calculations.
The experimental B(M1) values for 74Br, 78Rb and 82Y are plotted in Fig 3. In all the three nuclei, staggering
between the odd- and even-spin states is clearly present. This variation in the B(M1) pattern is directly compared
with the calculated transition strengths. Except for a few particular states, the calculation achieves a quantitatively
agreement with data. In contrast to the transition energies, no inversion in the staggering phase is obtained in both
theory and experiment. The measured B(E2) values for 74Br, 78Rb and 82Y are plotted in Fig. 4. The global trend of
the B(E2) curve as a function of spin is qualitatively reproduced by the calculation as shown in the Fig. 4, although
some deviations are seen at high spins.
In Fig. 5, the calculated B(M1)/B(E2) values are compared with the experimental data wherever available for 72Br,
76Rb and 80Y. A staggering pattern is again observed in experimentally deduced B(M1)/B(E2) ratios for those levels
for which cascade M1 transitions have been observed. Indeed, in 72Br B(M1)/B(E2) values for the 11(+) and 13(+)
levels are ≈ 10 µ2n/(eb)
2, while for 10(+) level its value is only 0.03(1) µ2n/(eb)
2 [3]. These features are quite nicely
reproduced by the calculation. The experimental ratio B(M1)/B(E2) in 76Rb were determined from the measured
intensity of transitions reported in Ref. [7]. The B(M1)/B(E2) values in 76Rb are generally smaller compared to the
ratio observed in 72Br. This fact reflects the smaller contribution from the lower K orbitals for 76Rb. Unfortunately,
in case of 80Y no intensities for different transitions in the positive parity band is available to allow a determination
of the B(M1)/B(E2) ratios experimentally. The calculated values of B(M1)/B(E2) ratio are small compared to those
of 72Br and 76Rb.
D. The N = Z nucleus 74Rb
In Ref. [6], two rotational bands were observed in the N = Z nucleus 74Rb. In contrast to the above discussed N
= Z+2 and Z+4 nuclei, the ground-state band of 74Rb does not look like a rotational band having the usual 2-qp
structure. Instead, the transition energies of the ground state band in 74Rb show similarities to those in even-even
nuclei. In fact, they have been interpreted [6] as being formed from the T = 1 isobaric analog states of 74Kr with
pairing correlations based on T = 1 neutron-proton pairs. At higher rotational frequency, a T = 0 rotational band
becomes energetically favored over the T = 1 ground state band.
As a full description for these observations is not possible in the present version of the PSM since the physics is
beyond what the model space in (1) can provide, we tried to describe separately T = 0 and T = 1 bands. Using
the concept of spontaneous breaking of the isospin invariance, in ref. [26] it was argued that the neutron-proton
interaction can be effectively considered in a theory with only neutron-neutron and proton-proton pairings, since one
has a freedom to choose a one particular direction in the isospin space. One thus ends up with the understanding
that the T = 1 ground state band in an odd-odd N = Z nucleus may be approached by a 0-qp state with nn and pp
pairings and the T = 0 rotational band has a structure similar to the 2-qp states [26].
The two neighboring even-even N = Z nuclei 72Kr and 76Sr have a large deformation with ǫ2 ≈ 0.36 [22, 23]. It is
thus reasonable to perform a calculation for 74Rb with this deformation. At the deformation ǫ2 = 0.36, the [422]
5
2
orbital is the closest to the respective neutron and proton Fermi levels in 74Rb. Thus, the band based on the 2-qp
state of K = 5 (ν[422] 52 ⊗ π[422]
5
2 ) is the lowest in energy among all the 2-qp states (see Fig. 6). At higher spins,
bands consist of smaller K-states [440] 12 , [431]
3
2 , which show stronger signature splitting, mix with the K = 5 band
through configuration mixing. Therefore, the mixed band follows the signature phase that favors the odd-spin states.
This explains the absence of even spin states in the experimental spectra at the high spin region [6].
6In Fig. 7, the two observed rotational bands in 74Rb are compared with the calculations in an E(I)−E(I−2) plot.
It is seen that the calculated results fit the data reasonably well. This indicates that the physical understanding of
ref. [26] on the band structure in an odd-odd N=Z nucleus is correct. However, in order to understand the interplay
between the T=0 and 1 bands, it is necessary to include the neutron-proton pairing in the shell model Hamiltonian.
IV. SUMMARY
In the present manuscript, we have performed a systematic study for the positive parity yrast bands of odd-odd
nuclei 72,74Br, 76,78Rb and 80,82Y using the projected shell model approach. Furthermore, an N = Z nucleus 74Rb
has also been studied. We discussed many features observed in these nuclei using the angular-momentum projected
2-quasiparticle states with the employment of a simple quadrupole-quadrupole + monopole-pairing + quadrupole-
pairing Hamiltonian. The neutron-proton interaction is present only in the particle-hole channel. We have pointed
out the successes and inadequacies of the projected shell model approach in explaining the odd-odd nuclei with
mass A ∼ 70 − 80. The main feature that both transition energies and electromagnetic transition strengths show a
staggering pattern has been successfully described by the model in terms of configuration mixing. In general, a good
agreement between the experimental data and calculated values has been found in the high-spin region, but there are
discrepancies in the low-spin domain. This indicates that in the high-spin region, the nuclei studied acquire a stable
deformation, which is the basic idea in the development of the projected shell model approach. The disagreement in
the low-spin region can be attributed to the shape-coexistence and the vibrational degree of freedom, which are not
considered in the present approach.
Finally, we conclude with a note that a qualitative description of the band structures observed in odd-odd N=Z
can be obtained by using the existing PSM approach and the concept of spontaneous isospin-symmetry breaking.
However, for a detailed study of the N = Z systems, the current model needs to be extended with angular-momentum
projection on a quasiparticle basis that allows for a mixing of proton and neutron single-particle states. The work
along these lines is in progress and will be reported in the near future.
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8TABLE I: Parameters used in the PSM calculations
Nuclei ǫ2 GQ
72Br 0.295 0.16
74Br 0.295 0.16
74Rb 0.360 0.16
76Rb 0.290 0.16
78Rb 0.273 0.16
80Y 0.311 0.16
82Y 0.255 0.16
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FIG. 1: A representative band diagram for 74Br. [For other isotopes, relative positions of the bands are different, reflecting
different shell fillings.] Filled circles are the lowest states obtained after configuration mixing at each spin. Notice in particular
the solid, bold curve at spin I = 8− 11, which shows a self-inversion in that band.
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FIG. 2: Comparison of calculated transition energies (solid line) with experimental values (filled circle) for the positive parity
bands of Br (data from [3, 4, 5]), Rb (data from [7, 8, 9]) and Y (data from [11, 12]) isotopes.
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FIG. 3: Comparison of calculated B(M1) strengths (solid line) with the measured values (filled circle with error bar) for 74Br,
78Rb and 82Y isotopes. Data are taken from [4, 5, 8, 9, 12]
11
6 1 0 1 4
1000
3000
5000
B
(E
2
) 
(e
2 f
m
4
)
6 1 0 1 4 6 1 0 1 4
74Br 78Rb
82Y
Spin (h)
FIG. 4: Comparison of calculated B(E2) strengths (solid line) with experimental values (filled circle with error bar) for 74Br,
78Rb and 82Y isotopes. Data are taken from [4, 8, 9, 12].
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FIG. 5: Comparison of calculated ratio of B(M1) to B(E2) with experimental values (filled circle with error bar) for 72Br, 76Rb
and 80Y isotopes wherever data is available. Data are taken from [3, 7, 11].
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FIG. 6: Band diagram with 2-qp configurations for 74Rb. Filled circles are the lowest states obtained after configuration mixing
at each spin.
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FIG. 7: Comparison of calculated transition energies (dashed line for 0-qp configuration and solid line for 2-qp configuration)
with experimental values (open circle for the ground state band and filled circle for the excited band) for 74Rb (data from [6]).
